Pharmacokinetics and food interaction of a novel prodrug of tenofovir, tenofovir dipivoxil fumarate, in healthy volunteers.
Tenofovir dipivoxil fumarate is a novel ester prodrug of tenofovir, a specific anti-hepatitis B virus (HBV) drug candidate. The pharmacokinetic properties and the effects of food intake on tenofovir dipivoxil have not yet been reported in healthy adults. The aim of this study was to evaluate the pharmacokinetic properties and food interaction of tenofovir dipivoxil in healthy Chinese volunteers. Pharmacokinetic studies included an ascending single dose of 150, 300, 600 mg and multiple doses of 300 mg. Food interaction was evaluated following a single oral dose of tenofovir dipivoxil fumarate 300 mg administered with a high-fat and high-energy standard breakfast or after a 12-h fast. Pharmacokinetic parameters of tenofovir given in each treatment period were calculated using non-compartmental analysis. After a single dose of 150, 300 and 600 mg, the main pharmacokinetic parameters for tenofovir were as follows: Cmax 209·6, 456·7, 989·8 ng/mL; AUClast 1744·9, 2663·5, 6010·2 ng h/mL, respectively. After multiple doses of 300 mg, the main pharmacokinetic parameters for tenofovir were Cmax 523·4 ng/mL, AUClast 4152·4 ng h/mL. After a single dose of 300 mg with a high-fat and high-energy standard breakfast, the main pharmacokinetic parameters for tenofovir were Cmax 448·5 ng/mL, AUClast 3286·8 ng h/mL. The plasma Cmax and AUC of tenofovir showed significance difference between a single dose of 300 mg and the accordingly multiple doses (P < 0·05). A standard high-fat meal enhanced mean AUClast values of tenofovir (relative AUClast = 125·8%; 90% CI 114·5, 136·2); however, food did not show any significant on Cmax (relative Cmax = 103·4%; 90% CI 94·6, 112·6). Oral tenofovir dipivoxil fumarate produced predictable and dose-proportional plasma tenofovir pharmacokinetics. The accumulation ratio was 1·51, suggesting tenofovir dipivoxil fumarate displayed accumulation after repeated administration. The bioavailability of tenofovir dipivoxil fumarate was increased by approximately 25% as measured by AUClast after a single dose when taken with food, compared with fasting.